Summary. The activity of 5\g=a\-reductasewas much higher in the caput and corpus epididymidis than in the cauda epididymidis. Orchidectomy caused a reduction in 5\g=a\-reductaseactivity in the caput and corpus epididymidis, and regression of the epithelium and reduction in mass of all regions of the epididymis. Subsequent testosterone therapy caused a substantial increase in amount of epithelium and overall mass of the cauda epididymidis but showed little or no increase in any of the responses measured in the caput and corpus epididymidis.
Introduction
Jones et al. (1984) described the structural anatomy of the epididymal epithelium of the tammar, and concluded that the organ is differentiated into 3 main segments which correspond with its anatomical division into the caput, corpus and cauda epididymidis. It was also concluded that the caput epididymidis has some features which characterize the initial segment described for the epididymis of eutherians and the echidna, a monotreme. It is generally recognized that these features are a tall epithelium with long stereocilia and a low concentration of spermatozoa in the lumen (Benoit, 1926; Nicander & Glover, 1973) . However, there is some doubt about the homology of the initial segment in the tammar and other mammals because, for example, the epithelium lining the caput epididymidis in the tammar is lower and has shorter stereocilia than does that of other species which have been studied. Also, the epithelium lining the caput epididymidis of the tammar is not much taller and the stereocilia are no longer than in the corpus epididymidis. Consequently, criteria other than structure are required to determine the extent of the initial segment in the tammar and its homology with the initial segment in eutherians. It is considered that two appropri¬ ate criteria, which have been shown to be characteristic of the initial segment in eutherians, would be the dependence of the duct mucosa on luminal fluids originating from the testis (Gustaffson, 1966; Brooks, 1977; Moniem et al, 1978; Fawcett & Hoffer, 1979; Jones et al, 1981) , and the occurrence in the duct mucosa of high levels of 5a-reductase which are dependent on luminal fluids originating from the testis (Aafjes & Vreeburg, 1972; Robaire et al, 1977 Robaire et al, , 1981 . This report examines these criteria in a study on the effect of bilateral orchidectomy and subsequent replacement therapy with testosterone on the caput, corpus and cauda epididymidis of the tammar.
Materials and Methods
Adult tammars were obtained from 'Gungahlin', Canberra, ACT, in a breeding colony which originated from stock captured on Kangaroo Island, South Australia. The experiment was a randomized block design testing the three treatments shown in Tables 1 and 2 different from that of the standard curve (P > 0-3). Recovery of testosterone from plasma containing endogenous concentrations of 0-38 ng/ml was highly correlated with the amount added (y = 101 + 0-4x, r = 0-991; < 0001; « = 21) and was always within 12% of that expected. Intraassay coefficients of variation for 2 pools of plasma containing 405 ng/ml and 0-38 ng/ml were 7-9% and 10-5% respectively. Inter-assay coefficients of variation for the same pools of plasma were 14% and 12-4% respectively.
At slaughter, the epididymis, prostate and Cowper's glands were excised, dissected free of adventitia and weighed. One epididymis was fixed in Bouin's fluid and used to prepare paraffin-wax sections (5-7 µ ) which were stained with haematoxylin and eosin. An ocular micrometer was used to measure epithelial height and diameter of the ductus epididymidis (3 cross-sections per animal) and these parameters were used to calculate the area of epithelium in a cross-section of the ductus.
Samples from the unfixed epididymis were taken to determine the activity of 5a-reductase. About 200 mg from the caput, corpus and cauda epididymidis were minced into cubes about 1 mm3 and incubated in a shaking water bath (60 oscillations/min) at 32°C for 1 h in 2 ml Tris buffer (lOmM-Tris, lOmM-KCl, 1 mM-EDTA, pH 7-4) containing 10 nM-[3H]testosterone or [3H]dihydrotestosterone. After incubation the samples were frozen in a solid C02-ethanol bath and stored at -39°C. As incubation of whole tissue could result in further metabolism of dihydrotestosterone produced during the incubation, the residual level of the substrate, testosterone, only was measured.
After the addition of 100 µg testosterone and 5a-dihydrotestosterone as carriers the incubates were extracted with 30 ml chloroform:methanol (2:1, v/v) and the extract was subjected to thin-layer chromatography on silica gel using benzene:ethyl acetate (2:1, v/v) in a saturated system as the developing solvent. 
Results
Mean testosterone concentrations in plasma samples collected before surgery were similar for all treatment groups. Samples from the untreated group contained 1-4 ± 0-59 ng testosterone/ml (4 animals) and the concentrations remained unchanged for the subsequent 6 weeks. (Table 2) showed that the whole of the ductus epididymidis regressed after orchidectomy, and that testosterone therapy induced a slight recovery in the caput and corpus epididymidis and substantial recovery in the cauda epididymidis. Part of the histological response to orchidectomy and subsequent testosterone therapy involved collapse of the wall of the ductus into the lumen, and then recovery. The changes were similar to those shown for the rat in Fig. 19 by Fawcett & Hoffer (1979) . The regression of the duct epithelium could be demonstrated as a reduc¬ tion in cross-sectional area of epithelium in all regions and a reduction in epithelial height in the caput and corpus epididymidis. However, there was no reduction in the height of the epithelium in the cauda epididymidis as the epithelial cells became narrower and longer when the duct collapsed. The histological response to testosterone therapy was measured as a relatively small increase in cross-sectional area of epithelium in the caput (25% of post-castration fall) and corpus (21% of post-castration fall) and a substantial increase in the cauda epididymidis (77% of post-castration fall). This was due to an increase in epithelial height in all regions and an increase in duct diameter in the caput and cauda epididymidis.
Measurement of 5ct-reductase activity showed ( Table 2) that it was much higher in the caput and corpus epididymidis than the cauda epididymidis. Orchidectomy caused a reduction of its activity in the caput and corpus epididymidis to the levels in the cauda epididymidis, and testosterone therapy had no effect on the enzyme activity in any region of the epididymis.
Discussion
All of the characteristics measured in this study indicated that the function of the epididymal epithelium in the caput and corpus epididymidis of the tammar is dependent on luminal fluids originating from the testis. Consequently, if luminal dependence is accepted as a distinguishing feature of the initial segments (see 'Introduction') it is concluded that, in this marsupial, these regions are homologous with the initial segments of the epididymis of eutherian mammals (Benoit, *Numbers in parentheses refer to the regions described in Fig. 1 of Jones et al. (1984) . ns, not significant; **P < 001; ***P < 0001.
1926; Glover & Nicander, 1971; Nicander & Glover, 1973; Fawcett & Hoffer, 1979; Robaire et al, 1977 Robaire et al, , 1981 . According to the classification proposed by Fawcett & Hoffer (1979) the caput epididymidis is the initial segment proper and the corpus epididymidis, which consists of several structurally distinct regions (Jones et al, 1984) , constitutes the distal initial segments. This classifi¬ cation means that sperm maturation in the epididymis of the tammar occurs in the initial segments (Jones et al, 1984) and that these segments are responsible for secreting most of the protein (Jones, 1987) and most of the modification of the luminal milieu which occurs in the epididymis (Jones & Clulow, 1987) . Furthermore, in terms of the classification of the epididymis which was proposed by Glover & Nicander (1971) , it means that there is no middle segment in the epididymis of the tammar or that Glover & Nicander's (1971) classification should be revised to account for new developments in our understanding of the regulation of the epididymis.
Whilst the mass and 5a-reductase activity of the caput and corpus epididymidis showed little response to testosterone therapy, the histological studies showed a significant response. The histological response involving a collapse of the duct after orchidectomy and then recovery with testosterone therapy was probably due to an effect of testosterone resulting in a net transport of fluid and solute into the lumen of the duct (Wong & Yeung, 1977) and it occurred in the cauda epididymidis as well as the proximal regions. It is not possible to decide whether it is an action of testosterone or dihydrotestosterone, as some 5a-reductase activity remained in the duct after castration.
The magnitude of the responses to testosterone therapy differed considerably between the cauda epididymidis, the prostate and Cowper's gland. Part of this difference is probably due to differences in sensitivity of the organs to testosterone (Prasad et al, 1973) . Part of the difference must also be due to different proportions of epithelium in the organs. In this respect the response was greatest in the prostate which contains a greater proportion of glandular tissue than does Cowper's gland (Rodger & Hughes, 1973) and the epididymis (Djakiew & Jones, 1982; Jones et al, 1984) . It is also suggested that part of the difference in response between the prostate and the cauda epididymidis may be because the testis regulates the cauda epididymidis by a factor other than testosterone.
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